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Is this different in Agriculture? 



ST4 ~ 1967 – Subtropical areas 
Related to no favourable conditions – cold 
VCG- 0120,-1,-2,-9,-10,-11,-15 

R1 – 1890 
VCG0120 -01224 

Gross Michel 

Races of Foc in banana 

R2 ~ 1900 also affects R1 suscepts 
VCG0120, -8 

Bluggoe 
Cooking bananas 

Cavendish 

R4 

TR4 ~1990’s – Tropical areas 
Both tropical and subtropical conditions 
VCG01213, (01213/16 , -16) 



Mapa: David Brown & Miguel Dita Mapa: David Brown & Migguel Dita

Fusarium Wilt of Banana: Global distribution 
& 3 Urgent Actions 



**Los síntomas provocados por raza 4 Tropical son 
similares a los de la raza 1 y  2  



**Los síntomas provocados por raza 4 Tropical son 
similares a los de la raza 1 y  2  



 

Source:  Ploetz (2000) 

Structures of F. o f. sp. cubense 

©
 M

ig
ue

l D
ita

 

©
 M

ig
ue

l D
ita

 

©
 M

ig
ue

l D
ita

 





ST4 + TR4 

Only TR4 





EF +FocTR4 // Actin2 + FocTR4 
Foc TR4 - in planta detection 
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•  Infected plant  
•  Farmer may not be 

aware about Foc 
infestation and use 
(even sell) 
symptomless, but 
infected suckers 

•  Healthy plant ? 
•  Farmer leave this 

plant in the field or 
use suckers as 
planting material ? 





TS1 Cavendish Taiwan Healthy plant
TS2 Cavendish Taiwan Healthy plant
TS3 Cavendish Taiwan Infected plant 
TS4 Cavendish Taiwan Healthy plant
TS5 Cavendish Taiwan Healthy plant
TS6 Cavendish Taiwan Healthy plant
TS7 Cavendish Taiwan Infected plant 

TS8 Cavendish Taiwan Healthy plant
TWS9 Cavendish Taiwan Infected plant 

AuD1 Cavendish Austrália Infected plant 

AuD2 Cavendish Austrália Infected plant 

AuD3 Cavendish Austrália Infected plant 
AuH1  Cavendish Austrália Healthy plant
AuH2 Cavendish Austrália Healthy plant
AuD3 Cavendish Austrália Healthy plant
SEcu01 Cavendish Equador Healthy plant

SEcu02 Cavendish Equador Healthy plant

SCR01 Gros Michel Costa Rica Healthy plant

SCR02 Gros Michel Costa Rica Healthy plant



Sample ID Cultivar a  Plant stage  Location Source  Sample 
processed 

Single 
PCR Nested PCR 

AuD1 Cavendish Symptomatic Darwin Australia Plant + nd 

AuH1 Cavendish Symptomless  Darwin Australia Plant + nd 

TS1 Cavendish Symptomless Chaojhou Taiwan Soil - + 
Plant + nd 

TS3 Cavendish Symptomatic Chaojhou Taiwan Soil + + 
Plant + nd 

TS6 Cavendish Symptomless Wandan Taiwan Soil - - 
Plant - nd 

TS7 Cavendish Symptomatic Jiuru Taiwan Soil + + 
Plant + nd 

TS8 Cavendish Symptomless Jiuru Taiwan Soil - + 
Plant +   

TS9 Cavendish Symptomatic Luye Taiwan Soil + + 
Plant + nd 

Phi126C Gran Naine Symptomatic Kapalong Philippines Plant + nd 

Phi39B Tall William Symptomatic Kapalong Philippines Plant - nd 

Phi2SV Latundan Symptomatic Kapalong Philippines Plant - nd 

ChlamyD2 n.a. n.a. n.a. n.a. 
Foc-
colonized 
Substrate 

+ + 















   



  

  



Sporodochia formation 
and external mycelia 

growth 

Aerial dissemination of  Foc TR4? 
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Foc RT4 en Cavendish/ R1 
Gros Michel 
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Sampling 
Pseudostem, petioles etc. 
Place, cultivar, etc 

Samples 

RT4? 

Culture medium 

RT4? 

Foc -PDA 

? 

Sample shipment 
from field to Lab 

Sample processing 

Foc isolation\ 

DNA 
extraction 

PCR 

Steps 

DNA 
extraction 

DNA 
extraction 



 
 

 

 

 

 
 

 

 

 

 

  

 

General Instructed Steps at National Level 











 
 
 



Eradication of infected plantas Tools desinfestation 

Lemon?  

Fusarium wilt: Integrated Managemnet 
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Factors associated to Fusarium wilt intensity 
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Mapa: David Brown & Miguel Dita 

Fusarium Wilt of Banana: Cross-region collaboration 



  

 
 
 

 
 
 

What would be the best scenario for TR4 prevention in LAC? 
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